We report the occurrence of uveal metastatic carcinoma in two patients with longstanding HIV infection presenting with decreased visual acuity. In the first case, a 49-year-old man with a 6-year history of HIV infection presented with a 4-5 month history of blurred vision in his right eye. In the second case, a 53-year-old man with a 5-year history of HIV infection presented with a 3-week history of distorted and blurred vision in both eyes. In both cases, a choroidal metastatic carcinoma was ultimately discovered. To our knowledge, these are the first reported cases of metastatic uveal carcinoma in individuals with HIV infection. Currently, there have been dramatic improvements in treatment for HIV infection and longer survival times of infected individuals. This fact, together with reported increased frequencies and aggressiveness of carcinomas in HIV-infected individuals will likely result in increasing occurrences of uveal metastases from primary carcinomas in HIV.
Metastatic tumors to the uvea are considered the most common intraocular tumors of adults. 1 Primary tumors from breast and lung account for the majority of cases, with lung being the most common site of origin in men. 2 Despite the increased incidence of malignancy in patients immunocompromised secondary to Human Immunodeficiency Virus (HIV), there are no reports in the literature of uveal metastases from malignant carcinoma in HIV. This is surprising given the reported increased incidence of lung carcinoma in patients with HIV infection. 3, 4 We report two cases of metastatic choroidal carcinoma in patients with HIV infection.
Case reports

Case 1
A 49-year-old African-American man with a 6-year history of HIV infection presented with a complaint of blurred vision in the right eye for 4-5 months. Prior medical history was also significant for diabetes mellitus, intravenous drug use, and heavy alcohol and tobacco use. The patient had a CD4 count of 452, but was reported to be otherwise without evidence of immunocompromised related disease. The patient was initially evaluated by an optometrist with a diagnosis of a retinal detachment of the right eye. The patient was referred to an ophthalmologist who diagnosed a retinal detachment secondary to a choroidal melanotic mass. Visual acuity was count fingers at 6 inches in the right eye and 20/30 in the left eye. A diagnostic ultrasound was performed. A B-scan revealed a large nonmobile choroidal mass without evidence of internal vascularity or extrascleral extension ( Figure 1a) . The tumor measured 17.8 × 16 mm with a height of 9.9 mm. The findings were felt to be most consistent with a necrotic choroidal melanoma with atypical ultrasonographic findings (eg, low angle kappa). A metastatic tumor could not be ruled out, however, and the patient was referred to an oncologist for metastatic workup. An enucleation was advised. After being lost to follow-up for several months, the patient subsequently underwent an uneventful enucleation.
Evaluation by the oncologist included negative carcinoembryonic antigen and prostate specific antigen. Elevated liver enzymes were noted. Additional testing included left supraclavicular lymph node biopsy, chest X-ray, Computed Tomography (CT) of the chest and abdomen, Magnetic Resonance Imaging (MRI) of the brain and abdomen, and bone scan. A chest X-ray and CT of the lung revealed a noncalcified right upper lobe lung mass. A bone scan showed widespread metastatic skeletal disease. MRI of the brain and abdomen revealed metastatic disease to the basal ganglia, thalamus, and liver. The patient had radiation therapy for brain metastasis but subsequently expired secondary to complications from his metastatic disease.
Eye
Pathology On gross examination of the right eye, a total retinal detachment was evident with subretinal hemorrhagic exudate. Underlying the temporal retina, a 19 mm × 16 mm × 12 mm grayish-white choroidal mass was evident. The tumor had a soft consistency and had focal areas of brown-red pigmentation within. On microscopic examination, the mass was noted to be a papillary tumor of epithelial cells with focal glandular structures surrounding a central fibrovascular core (Figure 1b) . Tumor cells were polygonal in shape with eosinophilic cytoplasm and large nuclei with prominent nucleoli. Extracellular cystic spaces contained material which stained positive for PAS, mucicarmine, and alcian blue. The tumor was positive for cytokeratin, but negative for S-100, thyroglobulin, vimentin, and prostate-specific antigen. The supraclavicular lymph node biopsy was also noted to contain metastatic carcinoma in a similar papillary configuration (Figure 1c ).
Case 2
A 53-year-old African-American man presented to the eye clinic with a 3-week history of distorted and blurred vision in both eyes, the left greater than the right, with associated left retro-orbital pain. He also complained of malaise and weight loss over the past 3 months. His past medical history was significant for a 5-year history of HIV without any acquired immunodeficiency syndrome (AIDS) defining illnesses.
He was also diagnosed and treated for tuberculosis 15 years earlier. A history of hepatitis C and depression was also noted. His medications included lamivudine/zidovudine, indinavir sulfate, and sertraline hydrochloride. He had an extensive smoking history of 1-2 packs per day, and a history of alcohol and intravenous drug abuse.
On examination, visual acuity was 20/40 in his right eye and 20/200 in his left eye. There was no afferent pupillary defect. Extraocular motility, confrontation field, and slitlamp examination were normal. There was a creamy colored mass with overlying striae at the posterior pole in both eyes, larger in the left eye. The appearance was suggestive of an exudative retinal detachment.
The differential diagnosis included posterior scleritis, tuberculosis, syphilis, sarcoid, Harada's disease, and metastatic cancer. A fluorescein angiogram was performed which revealed early hypofluorescence and patchy filling in both eyes with late pinpoint hyperfluorescence. A B-scan ultrasonography revealed choroidal solid lesions in the posterior pole, larger in the left eye. Adjacent subretinal fluid was also noted in both eyes.
A systemic evaluation included: complete blood count, FTA-ABS, angiotensin converting enzyme, lysosyme, ANA, sedimentation rate, and cryptococcal antigen, all of which were normal. The CD4 count was 810 and HIV RNA was 8254; based on this high CD4 count and low viral load, an AIDS-related infectious illness was considered unlikely. A chest X-ray revealed perihilar adenopathy suggestive of sarcoidosis. CT and MRI (Figure 2a ) of the brain and orbits was normal except for evidence of an abnormal density in the posterior poles of both eyes that was not consistent with a mass lesion.
The patient was admitted to the hospital for further evaluation and treatment. Suspecting the posterior pole lesions were inflammatory in nature he was treated with systemic prednisone. In the first 2 days of treatment his vision improved; however, he developed pancreatitis and disseminated intravascular coagulation. Computed tomography of the abdomen and pelvis revealed a liver mass and lytic lesions to the bone. A bone marrow biopsy revealed carcinoma of unknown primary. The patient's hospital course rapidly deteriorated and he died before a primary was found. An autopsy was performed.
Pathology Gross examination of both eyes revealed areas of choroidal thickening. On microscopic examination, choroidal masses were noted bilaterally consisting of poorly differentiated epithelial cells in a pseudoglandular pattern consistent with metastatic Eye carcinoma (Figure 2b ). The remaining autopsy findings were significant for the presence of anaplastic large cell carcinoma of the lung, cardiac ventricles, pancreas, liver, and bone marrow. Although a definitive location for the primary focus of the carcinoma was never determined, the pulmonary focus was believed to be the most likely source (Figure 2c ).
Discussion
A half-century ago, metastatic intraocular tumors were considered rare. 5, 6 Now, however, metastatic tumors are considered the most common intraocular tumors of adults. 1 Nelson 7 estimated that the total incidence of ocular metastases in patients with cancer is approximately 4%. The apparent increased incidence of metastatic intraocular tumors is due to the longer survival of cancer patients from chemotherapy and radiation treatments as well as improved clinical detection of metastatic tumors by ophthalmologists. 8 In a clinical survey of 520 eyes with uveal metastases at Wills Eye Hospital, primary tumors from breast and lung accounted for the majority of cases with lung being the most common site of origin in men (40%). Of interest, at the time of ocular diagnosis, only 66% had a known primary tumor. In those without known cancer, a primary was found 49% of the time after subsequent investigation, with lung being the most common. 2 The incidence of AIDS-related illness and mortality from AIDS have declined significantly due to the new drug therapies introduced in the last few years. Accordingly, HIV-related malignancies, ie, Kaposi sarcoma and lymphoma are also declining. 9 However, other non-AIDS defining tumors, such as lung cancer, have increased in frequency in patients with HIV. 3, 4 Recent studies have suggested that lung cancers are more aggressive in HIV patients; it usually occurs at a younger age, and there is a shorter survival time. 3, 9 Why are there not then additional case reports of metastatic uveal carcinoma in HIV infection in the literature? One hypothesis may be that in the past, with poor survival, the overall prevalence of metastatic cancer in HIV patients was low; therefore, the prevalence of uveal metastases was also low. An alternative hypothesis is that these cases were misdiagnosed as, or masked by, concurrent ocular infectious disease. As is often the case, blurred vision was the first presenting sign of uveal metastases in these two patients, symptoms which were ignored for weeks (Case 2) and months (Case 1), respectively. In their series, Shields and colleagues 2 noted that visual acuity in patients with uveal metastases was 20/60 or better in 40% of cases at time of diagnosis. Pain was Eye reported in only 7% of cases. This lack of significant symptomatology in patients may also contribute to the low reported incidence of uveal metastases because they are less inclined to undergo a detailed ocular exam.
One could speculate that, with the improved treatments for HIV and the longer survival times of infected individuals, uveal metastases from primary carcinomas will become more common. These cases illustrate that uveal metastatic disease should be considered in the differential diagnosis of HIV-infected patients who present to the ophthalmologist.
